Neuroprotection against transient focal cerebral ischemia and oxygen-glucose deprivation by interference with GluR6-PSD95 protein interaction.
Previous studies have shown that KA receptor subunit GluR6 mediated c-Jun N-terminal protein kinase (JNK) signaling is involved in global ischemia injury. Our present study indicates that focal ischemic brain insult on rat middle cerebral artery occlusion (MACo) model enhances the assembly of the GluR6-PSD95-MLK3 module and facilitates the phosphorylation of JNK. Most importantly, a peptide containing the TAT protein transduction sequence, Tat-GluR6-9c, can perturb the assembly of the GluR6-PSD95-MLK3 signaling module and suppress the activation of MLK3, MKK7/4 and JNK. As result, the inhibition of JNK activation caused by Tat-GluR6-9c diminishes the phosphorylation of the transcription factor c-Jun, down-regulates FasL expression and attenuates bax translocation, release of cytochrome c and the activation of caspase-3. Furthermore, MCAo induced infract volume is reduced by intracerebroventricular injection of Tat-Glur6-9c. Oxygen-glucose-deprivation (OGD) cultured cortical neuronal cell also shows an improved cell viability by application of Tat-GluR6-9c. Taken together, our findings strongly suggest that GluR6-PSD95-MLK3 signaling module mediated activation of nuclear and non-nuclear pathways of JNK activation are involved in focal ischemia injury and OGD. Tat-GluR6-9c, the peptide we constructed, gives a new insight into the therapy for ischemic stroke.